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1
COEXTRUSION FEEDBLOCK AND
COEXTRUSION PROFILING INSERT
ASSEMBLY

TECHNICAL FIELD

The invention relates generally to extrusion devices. More
specifically, the invention relates to coextrusion feedblocks.

BACKGROUND

Coextrusion feedblocks are used for bringing together
molten streams of thermoplastic materials from multiple
extruders. The individual streams from different extruders are
brought together in the coextrusion feedblock to form par-
ticular layer arrangements. The resulting multi-layer extru-
date flow is then delivered to a subsequent extrusion die, or
another downstream tool, to produce the desired composite
coextrusion structure.

In the process of bringing together multiple streams of
different plastic materials, the different materials commonly
have different properties. For example, different plastics tend
to exhibit different viscosities. The variations in viscosity or
other properties can adversely impact the layer uniformity of
the resulting multi-layer coextrusion structure. To compen-
sate for this, it may be desirable to adjust the profile of one or
more of the conduits through which the different streams
pass. Inthe past, this has been attempted by using a variety of
profiling components.

Existing profiling components have not been ideal for all
applications. For example, some profiling components
require off-line tuning, meaning extrusion must be stopped
and the component removed and profiled by machining and
polishing. Further, certain adjustable profiling components
are rigidly attached to control shafts, and the rigid attachment
can cause flow instability. Still further, some known profiling
systems offer less adjustability, and hence less control over
profiling, than would be ideal for certain applications.

It would be desirable to provide coextrusion feedblocks
and coextrusion profiling insert assemblies that address these
and other problems associated with adjustable coextrusion
feedblocks.

SUMMARY

In one embodiment, the invention provides a coextrusion
feedblock having a housing, a central conduit, a coextrusion
conduit, a wedge-shaped flow adjuster, and a plurality of
actuators. The coextrusion conduit has a gap height, a width,
and a length. The wedge-shaped flow adjuster comprises a
plurality of adjustment segments positioned side-by-side
along the width of the coextrusion conduit. Each of the adjust-
ment segments is independently rotatable. The actuators are
operably coupled with respective adjustment segments of the
wedge-shaped flow adjuster. Each actuator is moveable
between first and second configurations. The first configura-
tion involves the actuator engaging the respective adjustment
segment of the wedge-shaped flow adjuster to limit rotation of
the adjustment segment. The second configuration involves
the actuator being disengaged such that the respective adjust-
ment segment of the wedge-shaped flow adjuster is allowed to
rotate in response to mass flow variations of extrudates flow-
ing through the central conduit and the coextrusion conduit.

In another embodiment, the invention provides a coextru-
sion profiling insert assembly configured to be mounted in a
mount opening of a coextrusion feedblock having a housing,
a central conduit, and a coextrusion conduit. The insert
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assembly has a wedge-shaped flow adjuster and a plurality of
actuators. The wedge-shaped flow adjuster comprises a plu-
rality of adjustment segments configured to be positioned
side-by-side along a width of the coextrusion conduit. Each of
the adjustment segments is independently rotatable when the
insert assembly is operably mounted in the mount opening of
the coextrusion feedblock. The actuators are configured to be
operably coupled with respective adjustment segments of the
wedge-shaped flow adjuster such that each actuator is move-
able between first and second configurations. The first con-
figuration involves the actuator engaging the respective
adjustment segment of the wedge-shaped flow adjuster to
limit rotation of the adjustment segment. The second configu-
ration involves the actuator being disengaged such that the
respective adjustment segment of the wedge-shaped flow
adjuster is allowed to pivot in response to mass flow variations
of extrudates flowing through the central conduit and the
coextrusion conduit.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings are illustrative of particular embodiments of
the invention and therefore do not limit the scope of the
invention. The drawings are not necessarily to scale and are
intended for use in conjunction with the explanations pro-
vided in the following detailed description. Embodiments of
the invention will hereinafter be described in connection with
the appended drawings, wherein like numerals denote like
elements.

FIG.1 is a cross-sectional view of a coextrusion feedblock
in accordance with an embodiment of the present invention.

FIG. 2 is aperspective view of the coextrusion feedblock of
FIG. 1.

FIG. 3 is aperspective view of a coextrusion profiling insert
assembly in accordance with an embodiment of the invention.

FIG. 4 is an exploded perspective view of the coextrusion
profiling insert assembly of FIG. 3.

FIG. 5 is a partially broken-away perspective detail view of
the coextrusion profiling insert assembly of FIG. 3.

FIG. 6 is a perspective view of a flow block, a wedge-
shaped flow adjuster, and a seal plate of the coextrusion
profiling insert assembly of FIG. 3.

FIG. 7 is a partially broken-away perspective detail view of
the wedge-shaped flow adjuster of FIG. 6.

FIG. 8 is a cross-sectional view of the coextrusion profiling
insert assembly of FIG. 3, with the assembly in a downward-
facing position and the actuator shown in an engaged con-
figuration.

FIG. 9 is a cross-sectional view of the coextrusion profiling
insert assembly of FIG. 3, with the assembly in a downward-
facing position and the actuator shown in a disengaged con-
figuration.

FIG. 10 is another cross-sectional view of the coextrusion
profiling insert assembly of FIG. 3, with the assembly in a
downward-facing position and the actuator shown in a disen-
gaged configuration.

FIG. 11 is yet another cross-sectional view of the coextru-
sion profiling insert assembly of FIG. 3, with the assembly in
an upward-facing position and the actuator shown in a disen-
gaged configuration.

FIG. 12 is still another cross-sectional view of the coextru-
sion profiling insert assembly of FIG. 3, with the assembly in
an upward-facing position and the actuator shown in a disen-
gaged configuration.

FIG. 13 is yet another cross-sectional view of the coextru-
sion profiling insert assembly of FIG. 3.
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FIG. 14 is a perspective detail view of a wedge-shaped flow
adjuster, a plurality of actuators, and a seal plate of the coex-
trusion profiling insert assembly of FIG. 3.

FIG. 15 is a broken-away cross-sectional detail view of the
coextrusion feedblock of FIG. 1.

FIG. 16 is a perspective view of a device for measuring the
placement of actuators inside a feedblock in accordance with
an embodiment of the invention.

FIG. 17 is a cross-sectional view of the measurement
device of FIG. 16.

DETAILED DESCRIPTION

The following detailed description is exemplary in nature
and is not intended to limit the scope, applicability, or con-
figuration of the invention in any way. The description pro-
vides practical illustrations for implementing certain pre-
ferred embodiments of the invention. Examples of
constructions, materials, dimensions, and manufacturing pro-
cesses are provided for selected elements; all other elements
employ that which is known to those of ordinary skill in the
field of the invention. Those skilled in the present art will
recognize that many of the given examples have a variety of
suitable alternatives.

One embodiment of the invention provides a coextrusion
feedblock 500. Reference is made to FIGS. 1 and 2. In the
present embodiment, the feedblock 500 has a housing 550, a
central conduit 300, a coextrusion conduit 200, a wedge-
shaped flow adjuster 50, and a plurality of actuators 110.

The housing 550 of the illustrated feedblock 500 comprises
first 552 and second 554 blocks joined together. In FIGS. 1
and 2, the central conduit 300 extends along a path located at
an interface of these two blocks 552, 554. Thus, the two
blocks 552, 554 collectively surround, and are each exposed
to, the central conduit 300. In other embodiments, a single
block can define both halves of the feedblock.

As shown in FIG. 1, the housing 550 has an inlet 301 to
which an extruder can be operably coupled to feed a supply of
polymer into the central conduit 300. In the illustrated
embodiment, the housing 550 also has inlets 588 to which
additional extruders can be operably coupled to feed supplies
of polymer into the coextrusion conduits 200. It is to be
appreciated that the inlets 301, 588 can be provided at various
different locations on the feedblock. Moreover, a single inlet
on the feedblock can alternatively be provided to supply
polymer to both of the coextrusion conduits.

The configuration of the central conduit 300 can be varied
to suit many different applications. In FIGS. 1 and 2, a single
central conduit 300 extends along a straight path located in
the middle of the feedblock 500. This, however, is not
required. For example, the central conduit need not be located
at the middle of the feedblock. Instead, it may be closer to the
top or bottom of the feedblock. The central conduit may be
curved or angled, although it will generally be desirable to
minimize the flow resistance in the conduit. Moreover, in
some cases, layers from one or more coextrusion conduits
200 are applied to one side, but not both sides, of the core
layer created by the central conduit. In such cases, one or
more coextrusion conduits are provided on one side of the
central conduit 300, but not on the other side.

In FIGS. 1 and 2, the coextrusion feedblock 500 has a
single central conduit 300 and two coextrusion conduits 200.
A feedblock of this nature will commonly be used to produce
a 3-layer coextrusion structure. Skilled artisans will appreci-
ate, however, that a single or double-layer coextrusion struc-
ture can be produced with such a feedblock 500. This can be
done, for example, by not using and closing one or both of the
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coextrusion conduits 200. More generally, the number and
arrangement of coextrusion conduits 200 can be varied to
accommodate many different applications. The feedblock,
for example, can alternatively have a single coextrusion con-
duit. As another example, when a 5-layer coextrusion struc-
ture is desired, the feedblock will typically have four coex-
trusion conduits. Many other variants of this nature will be
readily apparent to skilled artisans given the present teaching
as a guide.

The following disclosure describes various features of a
coextrusion conduit 200. In cases where the feedblock 500
has multiple coextrusion conduits 200, the features discussed
below for a coextrusion conduit 200 can optionally be present
in each coextrusion conduit. The same is true for the descrip-
tions herein of other components and features that are, or
optionally can be, present in pairs or other multiples. The
following description of a wedge-shaped flow adjuster 50, for
example, can optionally apply to each such tflow adjuster in
cases where there are multiple wedge-shaped flow adjusters.

The coextrusion conduit 200 has a gap height, a width, and
alength. FIG. 5 identifies the gap height by reference number
225; the width of the coextrusion conduit is identified by
reference number 235. In the illustrated embodiment, the
width 235 of each coextrusion conduit 200 is equal to the
width 335 of the central conduit 300, at least where the
coextrusion conduits intersect the central conduit. While this
will commonly be preferred, it is not required.

The illustrated feedblock 500 is configured such that the
gap height 225 is adjustable, and can be set to be different at
different locations along the gap width 235. Thus, the coex-
trusion conduit 200 is locally adjustable along its width 235.

FIGS. 1 and 2 show part of the length of the coextrusion
conduit 200. Extrudate is fed into the feedblock 500 through
an input 588 (see FIG. 2). A first section 220 of the coextru-
sion conduit 200 extends through the housing 550 of the
feedblock 500 (see FIG. 2), and a second section 240 extends
through a coextrusion profiling insert assembly 10 mounted
removably in the feedblock (see FIG. 1). A downstream
extent of the second section 240 of each coextrusion conduit
200 extends alongside the wedge-shaped flow adjuster 50.
Thus, the flow adjuster 50 is exposed to the coextrusion
conduit 200. In the illustrated embodiment, the two coextru-
sion conduits 200 change direction and converge toward each
other, and toward the central conduit 300, within the coextru-
sion profiling insert assembly 10. Each coextrusion conduit,
however, can be designed to follow different paths through
the feedblock, depending on the desired or existing line lay-
out.

In FIG. 1, each coextrusion conduit 200 opens into the
central conduit 300, such that the extrudate flow in each
coextrusion conduit merges with the extrudate flow in the
central conduit, thus producing a multi-layer extrudate flow.
The layer delivered by the central conduit is referred to as the
core layer. One or more layers from the coextrusion conduit
(s) are layered onto the core layer. The resulting multi-layer
extrudate flow moves along the remainder of the central con-
duit 300 until reaching the outlet 309. From the outlet 309, the
multi-layer extrudate flow may be delivered to an extrusion
die or another downstream tool, such as a layer multiplier or
another feedblock.

As shown in FIGS. 3 and 4, the wedge-shaped flow adjuster
50 comprises a plurality of adjustment segments 51-60,
which preferably are positioned side-by-side along the width
235 of the coextrusion conduit 200. The adjustment segments
51-60 are independently rotatable. As a result, the wedge-
shaped flow adjuster 50 is adjustable to profile the coextru-
sion conduit 200 such that the gap height 225 is different
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adjacent to different adjustment segments 51-60. Thus, the
flow adjuster 50 is adjustable to provide local profiling of the
coextrusion conduit 200 over its width 235.

As shown in FIGS. 3-7 and 9-14, the adjustment segments
51-60 of the wedge-shaped flow adjuster 50 are formed by a
series of discrete, individually rotatable bodies. In the
embodiment illustrated, these bodies collectively span the
width 235 of the coextrusion conduit 200. The illustrated flow
adjuster 50 has ten adjustment segments 51-60. The number
of adjustment segments, however, can be varied to accommo-
date the requirements of different applications.

Each adjustment segment 51-60 of the illustrated flow
adjuster 50 has a generally wedge-shaped configuration. In
the illustrated embodiment, each adjustment segment 51-60
has a plate-like configuration with a cylindrical base region
from which projects a wedge region that narrows with
increasing distance from the cylindrical base region until
reaching a tip 259, where the flows of extrudate from the
central conduit 300 and the respective coextrusion conduit
200 intersect. This can be appreciated by referring to FIGS. 1
and 4.

As shown in FIGS. 1, 3-12, and 14-15, each adjustment
segment of the wedge-shaped flow adjuster has first and sec-
ond flow-contacting surfaces. The first flow-contacting sur-
face 158 is exposed to the central conduit 300, and the second
flow-contacting surface 152 is exposed to the coextrusion
conduit 200. As a result, each adjustment segment 51-60 is
rotatable to simultaneously change: i) the gap height 225 of
the coextrusion conduit 200, and ii) a height of the central
conduit 300.

The second flow-contacting surface 152 of each adjust-
ment segment 51-60 preferably has a concave configuration.
In the illustrated embodiment, the feedblock 500 has a vis-
cosity block 100 with a convex flow-contacting surface 165
that is exposed to the coextrusion conduit 200 and confronts
the second flow-contacting surface 152 of the flow adjuster
50. The viscosity block 100 is described in more detail below.

As shown in FIGS. 8-14, the adjustment segments 51-60 of
the flow adjuster 50 are operably coupled with respective
actuators 110. Each actuator 110 is moveable between first
and second configurations. As shown in FIG. 8, each actuator
110 when in the first configuration engages the respective
adjustment segment 51-60 of the flow adjuster 50 to limit
rotation of that adjustment segment. As shown in FIGS. 9-12,
each actuator 110 when in the second configuration is disen-
gaged such that the respective adjustment segment 51-60 of
the flow adjuster 50 is allowed to rotate in response to mass
flow variations of extrudates flowing through the central con-
duit 300 and the coextrusion conduit 200.

When an actuator 100 is in the second configuration, it
preferably does not limit the range of rotational motion
allowed for the respective adjustment segment 51-60 of the
flow adjuster 50. Thus, in the illustrated embodiment, each
adjustment segment 51-60 of the flow adjuster 50 has more
freedom to rotate when the respective actuator 110 is in the
second configuration than when it is in the first configuration.

As exemplified in FIG. 8, when the actuators 110 are in the
first configuration, they preferably do not restrain the respec-
tive adjustment segments 51-60 against all rotation. To the
contrary, the actuators 110 when in the first configuration
preferably limit rotation of the respective adjustment seg-
ments 51-60 to a smaller range of rotational motion (com-
pared to when the actuators are in the second configuration).
Thus, in the illustrated embodiment, each adjustment seg-
ment 51-60 of the flow adjuster 50 has a larger permitted
range of rotational motion when the respective actuator 110 is
in the second configuration than when in the first configura-
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tion. This is best appreciated by comparing FIG. 8 (which
shows an actuator in the first configuration) to FIGS. 9-12
(which show actuators in the second configuration).

In the illustrated embodiment, the first configuration
involves the actuator 110 engaging the respective adjustment
segment 51-60 of the flow adjuster 50 to limit rotation of the
adjustment segment in a first direction without limiting rota-
tion in an opposite, second direction. As shown in FIG. 8,
rotation in the first direction involves widening the gap height
225 of'the coextrusion channel 200, and rotation in the second
direction involves narrowing the gap height of the coextru-
sion channel. Thus, when the actuator 110 is in the first
configuration, it engages the respective adjustment segment
51-60 of the flow adjuster 50 so as to establish a maximum
limit on how wide the gap height 225 of the coextrusion
conduit 200 can be adjacent to that adjustment segment of the
flow adjuster.

It is to be appreciated that when an actuator 110 is so
engaged with the respective adjustment segment 51-60 of the
flow adjuster 50, the actuator and the adjustment segment
need not always be in contact with each other. Consider FIG.
8, where the actuator 110 is shown in the first configuration.
If the insert assembly 10 were repositioned so as to be
upwardly facing, and if the flow pressure in the central con-
duit 300 were increased enough (relative to the flow pressure
in the coextrusion conduit) to rotate the adjustment segment
slightly in the clockwise direction, then the actuator and the
adjustment segment would not remain in contact. The actua-
tor, however, would still be “engaged with” or “engaging” the
adjustment segment, as those terms are used herein, because
it would be limiting the rotation of the adjustment segment.

The present system provides a variety of benefits. For
example, particularly good flow stability can be achieved by
operating one or more of the adjustment segments 51-60 of
the flow adjuster 50 in a free-floating mode. Moreover, if it is
desirable to narrow one or more sections of a coextrusion
conduit 200, then the appropriate actuator(s) 110 can be
moved so as to rotate the respective adjustment segment(s)
51-60 of the flow adjuster 50 and thereby narrow the desired
section(s) of the coextrusion conduit. For example, if the
profile of the resulting multi-layer coextrusion structure
shows heavy end flow of the skin layer, then the outermost
actuators 110 can be moved so as to narrow the gap height 225
at the outer ends of the coextrusion conduit 200. More gen-
erally, ifitis desirable to set a maximum limit on how wide the
gap height 225 of the coextrusion conduit 200 can be adjacent
to one or more adjustment segments 51-60 of the flow
adjuster 50, then an operator can simply move the respective
actuator(s) 110 accordingly.

As will be appreciated by skilled artisans, the feedblock
500 can be used in different orientations depending on the
desired or existing line layout. In FIGS. 1 and 2, the feedblock
500 is oriented so that the two coextrusion profiling insert
assemblies 10 are mounted respectively in downward-facing
and upward-facing positions. FIGS. 8-10 show the down-
ward-facing insert assembly 10, and FIGS. 11-12 show the
upward-facing insert assembly 10.

InFIGS. 8-14, the actuators 110 are operably coupled with
respective adjustment segments 51-60 of the wedge-shaped
flow adjuster 50. A first of the actuators 110 can be moved
axially to push a first 51 of the adjustment segments, thereby
changing the gap height 225 adjacent to the first adjustment
segment, and a second of the actuators can be moved axially
to push a second 52 of the adjustment segments, thereby
changing the gap height adjacent to the second adjustment
segment. The situation is the same with respect to the other
actuators 110 shown in FIGS. 8-14.
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In the present embodiment, each adjustment segment
51-60 of the flow adjuster 50 has a cam surface 72, and each
actuator 110 is configured to bear against the cam surface of
the respective adjustment segment so as to rotate that adjust-
ment segment. The rotation preferably narrows the gap height
225 of the coextrusion conduit 200 adjacent to the adjustment
segment rotated. This is perhaps best appreciated by referring
to FIGS. 1, 8-12, and 15. The adjustment segments 51-60 of
the illustrated flow adjuster 50 are each rotatable about an axis
that is substantially parallel to the width 235 of the coextru-
sion conduit 200.

In the illustrated embodiment, each actuator 100 comprises
a rotatable controller 141 and a push rod 159. The controller
141 and push rod 150 of each actuator 110 are operably
coupled with each other such that the controller can be rotated
to move the push rod axially and thereby force the push rod to
cam with the respective adjustment segment 51-60 of the flow
adjuster 50. The resulting camming action between the
engaged push rod and adjustment segment causes that adjust-
ment segment to rotate so as to narrow the gap height 225 of
the coextrusion conduit 200.

As is perhaps best appreciated by referring to FIGS. 4 and
8-13, each controller 141 can be a set screw or another exte-
riorly threaded body received in a corresponding interiorly
threaded bore. In the illustrated embodiment, each controller
141 has a large-diameter region 143 (see FIG. 4) with the
exterior threading (not shown), and the matching interior
threading (not shown) is provided on the corresponding bore
extending through the flow block 350. The illustrated push
rods 159 are not externally threaded. Rather, they are
mounted slidably in the bores extending through the flow
block 350. Thus, in the illustrated embodiment, each push rod
159 is slidably positioned between a respective adjustment
segment 51-60 of the flow adjuster 50 and a controller 141
located in the same bore as the push rod.

The illustrated controllers 141 are accessible from outside
of the coextrusion feedblock 500. In FIGS. 1 and 2, two
groups of controllers 141 are located respectively on opposed
top and bottom walls of the feedblock 500. This, however, is
not required.

In FIGS. 8-12, each adjustment segment 51-60 of the flow
adjuster 50 rotates in response to rotating a controller 141 and
thereby moving the respective push rod 159 axially so as to
cam with the respective adjustment segment. While the illus-
trated controllers 141 are distinct bodies, which are separate
from the push rods 159, this is not required. For example, the
proximal end of each push rod can alternatively serve as the
controller 141. Thus, while two-piece actuators 110 are illus-
trated, one-piece actuators can alternatively be used. Each
actuator 110, for example, can consist of a single exteriorly
threaded push rod having formed in its proximal end a groove
shaped to receive a standard or Philips screwdriver tip, a
hexagonal socket shaped to receive a hex key, or the like.

As best shown in FIGS. 5, 14, and 15, each adjustment
segment 51-60 of the illustrated flow adjuster 50 has a recess
70 to which the cam surface 72 is exposed. In the illustrated
embodiment, the recess 70 is located in the generally cylin-
drical base region of the adjustment segment. Thus, the cam
surface 72 and the tip 259 are on generally opposed sides of
the adjustment segment. With reference to FIGS. 5 and 14, the
illustrated recess 70 is bounded collectively by the cam sur-
face 72 and an elongated notch surface 76. The illustrated
notch surface 76 forms an included angle of about 90 degrees
with the cam surface 72, although this is by no means
required.

In the embodiment illustrated, the feedblock 500 has a
viscosity block 100 located on one side of the coextrusion
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conduit 200 so as to confront the wedge-shaped flow adjuster
50. The viscosity block 100 preferably has a convex flow-
contacting surface 165 exposed to the coextrusion conduit
200. During operation, extrudate moving through such a
coextrusion conduit 200 contacts the convex surface 165 of
the viscosity block 100. In the illustrated embodiment, both
the viscosity block 100 and the wedge-shaped flow adjuster
50 are exposed to the coextrusion conduit 200.

The flow-contacting surface 165 of the viscosity block 100
preferably is seamless over the width 235 of the coextrusion
conduit 200. This can be accomplished, for example, when
the viscosity block 100 comprises a single integral body,
which defines the flow-contacting surface 165, spanning the
width 235 of the coextrusion conduit 200. Reference is made
to FIGS. 3-5.

In the illustrated embodiment, the wedge-shaped flow
adjuster 50 and the viscosity block 100 are components of a
coextrusion profiling insert assembly 10 mounted removably
in the feedblock 500. This is shown in FIG. 1. The illustrated
insert assembly 10 comprises two blocks 100, 350 mounted
side-by-side within a mount opening 570 of the feedblock
500. In FIGS. 3, 4, 5, and 8-12, the first block 350 is a flow
block that carries the wedge-shaped flow adjuster 50 and the
actuators 110, while the second block 100 is the viscosity
block. In the illustrated embodiment, the coextrusion conduit
200 extends between the viscosity block 100 and the flow
block 350.

As shown in FIGS. 4 and 13, the flow block 350 has a
plurality of bores in which respective actuators 110 are
received for axial movement therein. The bores extend to
respective adjustment segments 51-60 of the wedge-shaped
flow adjuster 50, such that each actuator 110 can move
through the bore in which it is mounted so as to contact, and
cam with, the respective adjustment segment of the flow
adjuster. Thus, the illustrated flow block 350: i) surrounds a
section of the coextrusion conduit 200, ii) carries the wedge-
shaped flow adjuster 50, and iii) has a plurality of bores in
which respective actuators 110 are received.

Since the illustrated feedblock 500 has two coextrusion
conduits 200, two coextrusion profiling insert assemblies 10
are mounted removably in the feedblock. The feedblock can
have a smaller or larger number of coextrusion conduits,
depending on the intended application. In many cases, the
feedblock 500 will have a plurality of coextrusion conduits
200 and a plurality of coextrusion profiling insert assemblies
10 mounted removably in the feedblock, such that each insert
assembly corresponds to, and is operable to adjust the profile
of, a respective one of the coextrusion conduits. In the
embodiment of FIGS. 1 and 2, during operation, the polymer
stream of a given coextrusion conduit 200 flows through the
respective coextrusion profiling insert assembly 10.

With continued reference to FIGS. 1 and 2, the two illus-
trated coextrusion profiling insert assemblies 10 are mounted
removably on opposite sides of the feedblock 500. The illus-
trated feedblock 500 has two mount openings 570 in opposite
sides of the housing 550. Each mount opening 570 extends
from an outer wall 580 of the housing 550 to the central
conduit 300. Thus, in FIG. 1, when the two insert assemblies
10 are mounted operably in the feedblock 500, their leading
end regions confront each other across the central conduit
300. The leading end region of each insert assembly 10 pref-
erably carries a wedge-shaped flow adjuster 50, such that the
respective coextrusion conduit 200 extends between the flow
adjuster and the viscosity block 100 of the insert assembly.
Thus, each flow adjuster 50 preferably is exposed to the
central conduit 300 when the coextrusion profile insert
assemblies 10 are operatively mounted in the feedblock 500.
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In FIGS. 1 and 2, each coextrusion profiling insert assem-
bly 10 is mounted removably to the feedblock 500 via a seal
plate 920 secured removably to the feedblock by bolts or
other removable fasteners. This allows each insert assembly
10 to be readily and repeatedly mounted in, and subsequently
removed from, the feedblock 500.

FIGS. 1 and 2 show the coextrusion feedblock 500
equipped with an optional measurement device 800 for deter-
mining the placement of the actuators 110. The measurement
device 800 is illustrated in more detail in FIGS. 16 and 17.
The device 800 has spring-loaded pins 810 that conform to
the positions of the controllers 141 of the actuators 110. To
determine the placement of the actuators 110, the face 830 of
the measurement device 800 is placed flush against the seal
plate 920 with the spring-loaded pins 810 extending into
respective bores 905 in the seal plate 905 (see FIG. 13). In so
doing, the two set screws 820 on opposite sides of the mea-
surement device 800 have been loosened, so as to enable the
springs to move the pins 810 axially until striking the respec-
tive actuators 110. The two set screws 820 on the measure-
ment device 800 are then tightened, so as to freeze the spring-
loaded pins 810 in place. By then removing the measurement
device 800 from the feedblock 500, an operator can determine
the placement of the actuators 110 inside the feedblock by
measuring the projection distance of each pin 810. The
present feedblock 500, however, is not required to have a
measurement device, much less a device of the type illus-
trated.

In the embodiment described above, the invention provides
a coextrusion feedblock having an advantageous system for
independently controlling a plurality of rotatable adjustment
segments of a flow controller. To accomplish the desired
control of the flow controller, the illustrated feedblock is
equipped with a removable coextrusion profiling insert
assembly. In another embodiment, the invention provides the
insert assembly itself, as will now be described. The insert
assembly 10 of the present embodiment can be of the nature
described above in connection with the feedblock embodi-
ment. For example, the present insert assembly 10 can have
any ofthe features described above in connection with the two
insert assemblies 10 shown in the feedblock 500 of FIGS. 1
and 2.

Thus, the present coextrusion profiling insert assembly 10
is configured to be mounted in a mount opening 570 of a
coextrusion feedblock 500 having a housing 550, a central
conduit 300, and a coextrusion conduit 200. The insert assem-
bly 10 can be configured to be removably mounted in, for
example, a feedblock 500 of the nature described above with
reference to FIGS. 1 and 2.

The insert assembly 10 has a wedge-shaped flow adjuster
50 and a plurality of actuators 110. Reference is made to
FIGS. 4 and 8-14. The flow adjuster 50 comprises a plurality
of adjustment segments 51-60 configured to be positioned
side-by-side along a width 235 of the coextrusion conduit
200. Each of the adjustment segments 51-60 is independently
rotatable when the insert assembly 10 is operably mounted in
the mount opening 570 of the feedblock 200. Thus, the flow
adjuster 50 is configured to profile the coextrusion conduit
200 such that the gap height 225 is different adjacent to
different adjustment segments 51-60 of the flow adjuster.

In the present embodiment, the actuators 110 are config-
ured to be operably coupled with respective adjustment seg-
ments 51-60 of the flow adjuster 50 such that each actuator is
moveable between first and second configurations. As shown
in FIG. 8, each actuator 110 when in the first configuration
engages the respective adjustment segment 51-60 of the flow
adjuster 50 to limit rotation of that adjustment segment. As
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shown in FIGS. 9-12, each actuator 110 when in the second
configuration is disengaged such that the respective adjust-
ment segment 51-60 of the flow adjuster 50 is allowed to
rotate in response to mass flow variations of extrudates flow-
ing through the central conduit 300 and the coextrusion con-
duit 200.

In the illustrated embodiment, each adjustment segment
51-60 of the flow adjuster 50 has more freedom to rotate when
the respective actuator 110 is in the second configuration than
when it is in the first configuration. The first configuration
preferably involves the actuator 110 engaging the respective
adjustment segment 51-60 of the flow adjuster 50 to limit
rotation of the adjustment segment in a first direction without
limiting rotation in an opposite, second direction. As noted
above, rotation in the first direction involves widening the gap
height 225 of the coextrusion channel 200, and rotation in the
second direction involves narrowing the gap height of the
coextrusion channel. Thus, the first configuration involves the
actuator 110 engaging the respective adjustment segment
51-60 of the flow adjuster 50 so as to establish a maximum
limit on how wide the gap height 225 of the coextrusion
conduit 200 can be adjacent to that adjustment segment of the
flow adjuster.

The illustrated insert assembly 10 is configured to be oper-
ably mounted in the mount opening 570 of the feedblock 500
such that each actuator 110 can be moved axially to rotate the
respective adjustment segment 51-60 of the flow adjuster 50
and thereby narrow a gap height 225 of the coextrusion con-
duit 200. Thus, the actuators 110 are configured to be oper-
ably coupled with respective adjustment segments 51-60 of
the flow adjuster 50 such that a first of the actuators 110 can
be moved axially to push and rotate a first 51 of the adjustment
segments, thereby narrowing a gap height 225 of'the coextru-
sion conduit 200 adjacent to the first of the adjustment seg-
ments, and such that a second of the actuators can be moved
axially to push and rotate a second 52 of the adjustment
segments, thereby narrowing a gap height of the coextrusion
conduit adjacent to the second of the adjustment segments.
The situation is the same with respect to the other actuators
110 shown in FIGS. 8-14.

In the illustrated embodiment, each adjustment segment
51-60 has first 158 and second 152 flow-contacting surfaces.
During use, the first flow-contacting surface 158 is exposed to
a central conduit 300 of the feedblock 500, and the second
flow-contacting surface 152 is exposed to the coextrusion
conduit 200. Thus, the insert assembly 10 is configured to be
operably mounted in the mount opening 550 of the feedblock
500 such that i) the first flow-contacting surface 158 of each
adjustment segment 51-60 of the flow adjuster 50 is exposed
to the central conduit 300, ii) the second flow-contacting
surface 152 of each adjustment segment the flow adjuster is
exposed to the coextrusion conduit 200, and iii) each adjust-
ment segment of the flow adjuster is rotatable to simulta-
neously change a gap height of the coextrusion conduit and a
height of the central conduit.

As is perhaps best shown in FIGS. 5 and 14, each adjust-
ment segment 51-60 of the flow adjuster 50 has a cam surface
72, and each actuator 110 is configured to bear against the
cam surface of the respective adjustment segment of the flow
adjuster to rotate the adjustment segment such that a gap
height 225 of the coextrusion conduit 200 is narrowed. In the
embodiment illustrated, the cam surface 72 and the tip 259 are
on generally-opposed sides of each adjustment segment
51-60, although this is not required.

Each adjustment segment 51-60 of the illustrated flow
adjuster 50 has a generally cylindrical base region and a tip
159. The generally cylindrical base region has a recess 70 to
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which the cam surface 72 is exposed. In the embodiment
illustrated, the first 158 and second 152 flow-contacting sur-
faces converge toward each other with increasing distance
from the generally cylindrical base region until reaching the
tip 259. It is to be appreciated, however, that other configu-
rations can be used for the adjustment segments of the flow
adjuster.

In the illustrated embodiment, each actuator 110 comprises
a controller 141 and a push rod 159 configured to be operably
coupled with each other such that the controller can be rotated
to move the push rod axially and thereby cam with the respec-
tive adjustment segment 51-60 of the flow adjuster 50. The
illustrated controllers 141 are discrete bodies, separate from
the push rods 159. The controllers 141 are externally
threaded, while the push rods 159 are not. In the illustrated
embodiment, the controllers 141 are configured to be
mounted within corresponding interiorly-threaded bores of
the flow block 350, while the push rods 159 are configured to
be slidably received in those same bores. This can be appre-
ciated by referring to FIGS. 8-12.

While two-piece actuators 110 are illustrated, the system
can alternatively have one-piece actuators. For example, the
controllers can alternatively be formed by proximal ends of
the push rods, and the push rods can be externally threaded
and thus configured to mate with the interiorly-threaded bores
of the flow block 350.

The illustrated insert assembly 10 includes two blocks 100,
350 configured to be removably mounted side-by-side in the
mount opening 570 of the feedblock 500. The first block 350
is the flow block, which preferably is configured to carry the
wedge-shaped flow adjuster 50 and the actuators 110. The
second block 100 is the viscosity block. If desired, these two
blocks can be replaced with a single block, or with more than
two blocks collectively forming the desired structure.

The illustrated viscosity block 100 has a convex flow-
contacting surface 165 and, when the insert assembly 10 is
operably assembled, this surface 165 is exposed to the coex-
trusion conduit 200 and confronts the second flow-contacting
surface 152 ofthe wedge-shaped flow adjuster 50. The second
flow-contacting surface 152 ofthe flow adjuster 50 preferably
has a concave configuration.

The flow-contacting surface 165 of the viscosity block 100
preferably is seamless over the width 235 of the coextrusion
conduit 200. Thus, the viscosity block 100 preferably com-
prises a single integral body, which defines the flow-contact-
ing surface 165, configured to span the width 235 of the
coextrusion conduit 200. This is best shown in FIGS. 3-5.

The flow block 350 preferably has a manifold 385 that
widens a flow of extrudate moving along it so as to form a
sheet-like flow. In the illustrated embodiment, this manifold
385 comprises a generally V-shaped flow section. This is best
shown in FIGS. 4 and 6. The manifold 385 extends from a
narrow input section 384 to a wide, flat section 386 from
which the extrudate emanates as a flat sheet-like flow. In the
illustrated embodiment, the portion of the coextrusion chan-
nel 200 that extends through the flow block 350 comprises a
conduit section 240 and a subsequent manifold 385. The
insert assembly 10 is thus configured to deliver a flat sheet-
like extrudate flow from the manifold 385 of the flow block
350. During use, the resulting sheet-like extrudate flow is
subsequently delivered out of the insert assembly 10 so as to
merge with extrudate in the central conduit 300. It is to be
appreciated, however, that the flow path leading to, and past,
the wedge-shaped flow adjuster 50 can have many different
configurations depending on the intended application.
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The illustrated insert assembly 10 also includes a seal plate
920, which is configured to be secured removably to the
feedblock 500 by bolts or other removable fasteners. Refer-
ence is made to FIG. 4.

While preferred embodiments of the invention have been
described, it should be understood that various changes, adap-
tations and modifications may be made therein without
departing from the spirit of the invention and the scope of the
appended claims.

What is claimed is:

1. A coextrusion feedblock having a housing, a central
conduit, a coextrusion conduit, a wedge-shaped flow adjuster,
and a plurality of actuators, said coextrusion conduit having a
gap height, a width, and a length, said wedge-shaped flow
adjuster comprising a plurality of adjustment segments posi-
tioned side-by-side along said width of said coextrusion con-
duit, each of said adjustment segments being independently
rotatable, said actuators being operably coupled with respec-
tive adjustment segments of said wedge-shaped flow adjuster,
each actuator being moveable between first and second con-
figurations, the first configuration involving said actuator
engaging the respective adjustment segment of said wedge-
shaped flow adjuster to limit rotation of said adjustment seg-
ment, the second configuration involving said actuator being
disengaged such that the respective adjustment segment of
said wedge-shaped flow adjuster is allowed to rotate in
response to mass flow variations of extrudates flowing
through said central conduit and said coextrusion conduit.

2. The coextrusion feedblock of claim 1 wherein each
adjustment segment of said wedge-shaped flow adjuster has
more freedom to rotate when the respective actuator is in the
second configuration than when it is in the first configuration.

3. The coextrusion feedblock of claim 1 wherein the first
configuration involves said actuator engaging the respective
adjustment segment of said wedge-shaped flow adjuster to
limit rotation of said adjustment segment in a first direction
without limiting rotation in an opposite, second direction,
wherein rotation in the first direction involves widening said
gap height of said coextrusion channel, and rotation in the
second direction involves narrowing said gap height of said
coextrusion channel.

4. The coextrusion feedblock of claim 1 wherein each
actuator can be moved axially to rotate the respective adjust-
ment segment of said wedge-shaped flow adjuster such that
said gap height of said coextrusion conduit is narrowed.

5. The coextrusion feedblock of claim 1 wherein each
adjustment segment of said wedge-shaped flow adjuster has a
cam surface, and each actuator is configured to bear against
said cam surface of the respective adjustment segment of said
wedge-shaped flow adjuster to rotate said adjustment seg-
ment such that said gap height of said coextrusion conduit is
narrowed.

6. The coextrusion feedblock of claim 1 wherein each
actuator comprises a rotatable controller and a push rod that
are operably coupled with each other such that said controller
can be rotated to move said push rod axially to cam with the
respective adjustment segment of said wedge-shaped flow
adjuster.

7. The coextrusion feedblock of claim 1 wherein said
actuators are accessible from outside of said coextrusion
feedblock, such that said coextrusion conduit can be profiled
by an operator from outside of said coextrusion feedblock
without having to stop operating said coextrusion feedblock.

8. The coextrusion feedblock of claim 1 wherein said
wedge-shaped flow adjuster is adjustable to profile said coex-
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trusion conduit such that said gap height is different adjacent
to different adjustment segments of said wedge-shaped flow
adjuster.

9. The coextrusion feedblock of claim 1 wherein each
adjustment segment of said wedge-shaped flow adjuster has
first and second flow-contacting surfaces, said first flow-con-
tacting surface being exposed to said central conduit, said
second flow-contacting surface being exposed to said coex-
trusion conduit, and each adjustment segment of said wedge-
shaped flow adjuster is rotatable to simultaneously change
said gap height of said coextrusion conduit and a height of
said central conduit.

10. The coextrusion feedblock of claim 1 wherein said
housing has an exterior wall and a mount opening extending
from said exterior wall to said central conduit, said coextru-
sion feedblock having a coextrusion profiling insert assembly
mounted removably in said mount opening, said coextrusion
profiling insert assembly comprising first and second blocks
positioned side-by-side in said mount opening such that said
coextrusion conduit extends between said first and second
blocks, said first block carrying said wedge-shaped flow
adjuster and said actuators.

11. A coextrusion profiling insert assembly configured to
be mounted in a mount opening of a coextrusion feedblock
having a housing, a central conduit, and a coextrusion con-
duit, said insert assembly having a wedge-shaped flow
adjuster and a plurality of actuators, said wedge-shaped flow
adjuster comprising a plurality of adjustment segments con-
figured to be positioned side-by-side along a width of the
coextrusion conduit, each of said adjustment segments being
independently rotatable when said insert assembly is oper-
ably mounted in the mount opening of the coextrusion feed-
block, said actuators configured to be operably coupled with
respective adjustment segments of said wedge-shaped flow
adjuster such that each actuator is moveable between first and
second configurations, the first configuration involving said
actuator engaging the respective adjustment segment of said
wedge-shaped flow adjuster to limit rotation of said adjust-
ment segment, the second configuration involving said actua-
tor being disengaged such that the respective adjustment seg-
ment of said wedge-shaped flow adjuster is allowed to pivotin
response to mass flow variations of extrudates flowing
through said central conduit and said coextrusion conduit.

12. The coextrusion profiling insert assembly of claim 11
wherein each adjustment segment of said wedge-shaped flow
adjuster has more freedom to rotate when the respective
actuator is in the second configuration than when it is in the
first configuration.

13. The coextrusion profiling insert assembly of claim 11
wherein the first configuration involves said actuator engag-
ing the respective adjustment segment of said wedge-shaped
flow adjuster to limit rotation of said adjustment segment in a
first direction without limiting rotation in an opposite, second
direction, wherein rotation in the first direction involves wid-
ening said gap height of said coextrusion channel, and rota-
tion in the second direction involves narrowing said gap
height of said coextrusion channel.

14. The coextrusion profiling insert assembly of claim 11
wherein each adjustment segment of said wedge-shaped flow
adjuster has a cam surface, and each actuator is configured to
bear against said cam surface of the respective adjustment
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segment of said wedge-shaped flow adjuster to rotate said
adjustment segment such that a gap height of the coextrusion
conduit is narrowed.

15. The coextrusion profiling insert assembly of claim 14
wherein each adjustment segment of said wedge-shaped flow
adjuster has first and second flow-contacting surfaces, and
said insert assembly is configured to be operably mounted in
the mount opening of the coextrusion feedblock such that 1)
said first flow-contacting surface of each adjustment segment
of said wedge-shaped flow adjuster is exposed to the central
conduit, ii) said second flow-contacting surface of each
adjustment segment of said wedge-shaped flow adjuster is
exposed to the coextrusion conduit, and iii) each adjustment
segment of said wedge-shaped flow adjuster is rotatable to
simultaneously change a gap height of the coextrusion con-
duit and a height of the central conduit.

16. The coextrusion profiling insert assembly of claim 15
wherein each adjustment segment of said wedge-shaped flow
adjuster has a generally cylindrical base region and a tip, said
generally cylindrical base region having a recess to which
said cam surface is exposed, said first and second flow-con-
tacting surfaces converging toward each other with increasing
distance from said generally cylindrical base region until
reaching said tip.

17. The coextrusion profiling insert assembly of claim 11
wherein said actuators are configured to be operably coupled
with respective adjustment segments of said wedge-shaped
flow adjuster such that a first of said actuators is moveable
axially to push a first of said adjustment segments of said
wedge-shaped flow adjuster, thereby narrowing a gap height
of'the coextrusion conduit adjacent to said first of said adjust-
ment segments, and such that a second of said actuators is
moveable axially to push a second of said adjustment seg-
ments of said wedge-shaped flow adjuster, thereby narrowing
a gap height of the coextrusion conduit adjacent to said sec-
ond of said adjustment segments.

18. The coextrusion profiling insert assembly of claim 17
wherein each actuator comprises a rotatable controller and a
push rod configured to be operably coupled with each other
such that said controller can be rotated to move said push rod
axially to cam with the respective adjustment segment of said
wedge-shaped flow adjuster.

19. The coextrusion profiling insert assembly of claim 11
wherein said insert assembly is configured to be operably
mounted in the mount opening of the coextrusion feedblock
such that: 1) said actuators are accessible from outside of the
coextrusion feedblock, thereby allowing the coextrusion con-
duit to be profiled by an operator from outside of the coex-
trusion feedblock without having to stop operating the coex-
trusion feedblock, and ii) said wedge-shaped flow adjuster is
adjustable to profile the coextrusion conduit by making a gap
height of the coextrusion conduit different adjacent to differ-
ent adjustment segments of said wedge-shaped flow adjuster.

20. The coextrusion profiling insert assembly of claim 11
comprising first and second blocks configured to be remov-
ably mounted side-by-side in the mount opening of the coex-
trusion feedblock such that the coextrusion conduit extends
between said first and second blocks, said first block carrying
said wedge-shaped flow adjuster and said actuators.
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